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J u p i t e r ' s  Major  Anti-Cyclonic  Systems: A Galileo/NIMS  Perspective 

Gal i leo/NIMS  acquired  mult i -spectral   near- infrared  (0 .73 - 5.2  micron) 
maps of a number of la rge-sca le   an t i -cyc lonic   sys tems  s ince   June ,1996.  
These  include  the  Great Red Spot,  White  Ovals BC, DE and  the  merged "BE" system, 
and a " l i t t l e  Red Spot"   in   the   nor thern   hemisphere .  A wide  range  of  atmospheric 
abso rp t ion   s t r eng ths   a r e   cove red   by   t he  23  s e l e c t e d  NIMS bandpasses  used 
i n   t h e s e   m u l t i s p e c t r a l   o b s e r v a t i o n s ,  - inc luding  weak, medium, and  s t rong 
methane  and  hydrogen  absorptions a t  0.734,  0.898,  1.761,  2.042,  2.094,  2.168, 
and  2.375  micron - al lowing NIMS t o   i s o l a t e   i n   a l t i t u d e  prominent  aspects  of 
these  features .   Moreover ,  ammonia gas  and ice  opaci ty   can be assessed  by 
absorp t ions   observed   a t   1 .48 ,   1 .99 ,   2 .79 ,   and   2 .84   micron ,   which ,  when combined 
w i t h   t h e   c l o u d   s t r u c t u r e   r e s u l t s ,   e n a b l e s   t h e   d e t e r m i n a t i o n  of t h e   s p a t i a l  
v a r i a b i l i t y   o f   t h e   m i x i n g   r a t i o  of ammonia, thought   to   be  the  key  c loud-forming 
condensable   in   Jupi ter ' s   upper   t roposphere  above 1 b a r .  

S i g n i f i c a n t   v a r i a b i l i t y   i n   a e r o s o l   c o l o r  and   s ing le-sca t te r ing   a lbedos  
are   found  between  the  high-al t i tude  cores   of   c loudy  ant icylonic   regions 
and t h e i r   s u r r o u n d i n g   c o l l a r s  of  low-opacity,  low-level  hazes.  For 
example,   adopting  the  red  phase  function of Tomasko e t  a1  (1978;   Icarus  
33,   558-592) ,   the   core  o f  the   Grea t  Red Spot (GRS) exhib i t s   h igh-opac i ty  
( > 3 . 0 )  c louds  extending  to   above  the 300  mbar l e v e l   w i t h   s i n g l e   s c a t t e r i n g  
albedos  near   0 .997,   0 .993,   and 0 . 9 9 8  a t   0 .76 ,   0 .95 ,   and  1 . 6  micron ,   respec t ive ly .  
I n   c o n t r a s t ,   t h e   s u r r o u n d i n g   c o l l a r  of low opac i ty   (<1 .00 ) ,   l ow- ly ing  
( >  500 mbar )   hazes   a r e   s ign i f i can t ly   da rke r ,   w i th   s ing le - sca t t e r ing   a lbedos   nea r  
0 . 9 0 ,  0 .98,  0 . 9 6  a t   t hese   wave leng ths .  

Cloudy tu rbu len t   r eg ions   t o   t he   no r thwes t  of the   Grea t  Red Spot (GRS) and 
between  White  Ovals BC and DE e x h i b i t   l a r g e   s p a t i a l   g r a d i e n t s   i n   c l o u d   h e i g h t s  
and ammonia column abundances .   Ref lec t iv i ty   in   the   1 .48-micron  ammonia band 
var ies   by   >50%  in   an   anomalous   c loud   fea ture   in   the   tu rbulen t  wake 
reg ion  (TW) t o   t h e   n o r t h w e s t  of t h e  GRS and  by > 300% in  the  inter-White-Oval  
region ( I W O ) .  This  TW f e a t u r e  is re l a t ive ly   b r igh t   i n   me thane ,   hydrogen  
and NH3 absorp t ion   passbands ,   ind ica t ing  a r e l a t i v e l y   h i g h   a l t i t u d e ,   y e t  
e x h i b i t s   u n u s u a l l y   d a r k   r e f l e c t i v i t y   a t   2 . 7 3   m i c r o n ,  
cor responding   to  a s i n g l e   s c a t t e r i n g   a l b e d o  < 0 . 9 1  compared t o  - 0 . 9 6  f o r  
a ne ighbor ing   c loud;   ye t   bo th   c louds   exhib i t   b r igh t   s ing le-sca t te r ing   a lbedos  
( >  0.993) a t  0 . 7 6 ,  0.90,  and 1 . 6 0  microns,  comparable t o   t h e  GRS i t s e l f .  

A s  sugges ted   in   our   p rev ious   repor t   (Baines  e t  a l . ,  1998, BAAS 22,   1070) ,  
t h i s   f e a t u r e  may b e   t h e   r e s u l t  o f   unusua l ly   s t rong   ve r t i ca l   t r anspor t   o f  
l a rge   pa r t i c l e   s i ze   condensa te   ma te r i a l   i nduced   by   t he  GRS's 
s t rong  wake dynamics. 
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